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Summary

SoutwentT, R, V. (1987) The classification of the mite families Trombellidae and Johnstonianidae and
related groups, with the deseriplion of o new kuva (Acaring: Trombelldaes Notfratrombidium) from
Narth Ameriva. Jrans. K. Soc. S Aust, 11101, 25-42,29 May. 1987,

Amonwst the Tiombidioidea an unnamed family group containing Trombellidac, Chyzeciidae sud
Audyanidae fam. nov. is recogiuzed: these famities are delined and keys provided for the Tarvae of the [awilicy,
sublamihies and pencra, 1he Johasionianidae {» examined, and three nes subfarulies, Terrarhrombiinge,
Pleridopodinge and Ralphaudyuinae are established, with Ralphaudyna Vercummen-Grandjean ef ol,, 1974

being transferred 1o the tohnstonianidac

Rulphqudvaa amamienses Vercammen-Grandjean, Kumada, Newell, Robaux & Suzukiis recorded flom
a second Japancse location, as an ectoparasite on the gryvllacnidoid Jociycines robustas Ander (Orthoptera,
Rhaphidophoridae). Vurther metric und deseriptive data are given for this layval mite,

Nathratromhidinm treaed sp. nov,, Tarvie (Acarina: Trombellidae) i deseribed frgm 4 single specimen
Tound deud on a noctuid moth Spaelndis clandesting (Fartis) (Lepidoptera Noctuidag) at Tyringham, Mass.,

L&A,

This 15 the first record of this genus in North Amerivs, previously recorded from Fuycope and Sonth
Americy, as well 4y Madelr, it the Atlanfic Ocean, and Asii,

Kry Warns Taxonomy, Nothrotrombdium, Ralphasdyng, tarva, North America, fapan. Acarina,

Trombidicilca,

Introduction

The Johnstonianidae and the Trombellidae s
accepted by -some workers as the most primitive
families of the Trombidioides. In the case of the
Jolmstonigoidac this opipion iv based on the
presence ol naber of supposedly. primitive
morphological, hehavioural and eccological
characters ((Newell 1937). Thus there are two pairs
of sensilla on the seutum, crista or equivalent.areas
in most speeies, resembling the situation in the
Erythracoides, bul with loss or modification of the
anterior pair in some genera. Other supposedly
primitive characters are the simplicity of body setae,
the presence of larger than usual numbers of
seasory setae on various leg seegments, and the
general lack of reduction of leg segnientation, as
well as the presence of various specialized-setae on
the enathosomat, Some larvae are apparcatly
predatory, while others are, as in the majurity of
the trombidioids, ectopurasitic upon arthropods.
Newell (1957) has also stressed the “sell-detaching”
chiaracter of the larvae in response to stimuli, for
example when Lhe host with its larval éctoparasites
is immeesed in preserving fluids. There is also,
amony the adub aywell as the larval johustonianids,
a sensitivity to heat and desiccation {INewell 1957,
1460).

© i‘.— Taylors. Road, Mitchsm, 5 Aust, 5062,

The Trombellidie (whichi have only one pair of
podorsal sensilla) possess a number of sinilal
characters: The adult leg seymentation 7s mof
reduced, wnd in the Jarvae the leps wsually carry
more sensory setac than other trombidinids, The
larval cosue lend 1o he separated, and the urstigma
may not be stronely associated with coxa . The
concept of the Trombellidac as primifive may he
based more vn 2 general resemiblance to the
Johnstonianidae than on more specific indicatinng

et views are cxpressed by other workers
Thus Teider (1959b) gave ait illustration
hiypothesizing thar the “Tanaupodidae™ and
“Calothrombiidae™ are the Iwo mpst primitive
famities of the Trombidioidea, originaling Iram a
commoan braneh, swhile the nest branch, at 2 sliphtly
higher level, gave rise to- the Johnstimianidae and
“Notothrombiidac” On the other hand,
Vercarmnen-CGrandjean ef af. (19737 considered thac
the Families Trombicilidace and 1 eenwenlioekiidac
arc more primitive thap other “close families, such
us the Johostonianidae .. ",

Thus the phylogeny of these mites Temains. i
matter of contention {an equivalent situation occurs
in the Irythraeoidea — see Southeott 1961u).

Thot (1935) divided the family Trombicijdag
Lewch, 1815 (Trombidioided of 1his paper) inlo 10
subfamilics, many of which have lafer heen
accorded family status Among such were Lhe
Jolimsranianinac and the lrombellinac, the latier
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debined gy follows: Hody _clongate. Abdomen
reetangular, Skin hirdz tiem 1 harl ™), rough ‘uneven
("“hoekenig”), huiis shert, painted, Crista Tucking:
the two sensory hairs sit close together in the nnd-
dlc ol the thocax intwo thick ibereles between the
1o sessile eye patrs. The Tourth palpal segment with
ditferipg spines or hairs; fifth segment long,

Only 1he type genus Frombetta Betlese, 1857, s
metudded {iransiation RV.S.), There was no reference
ta the larvae. as then unknowit. The adulr genus
Chyrery Cancstnini, 1897 was omitted

Feider (1958b) deseribed the larva ol ihe
trombeiid  mite Neothrotrombidive  otiarim
(Berlese, 1902), staiing that this was the Fiest geniis
in the tamily for which there was correlation
berween fatva and aduli. Howdwr, 1wo genera,
Chyzeria 1see Womersley 1939) and Audyane (sc2
Wortersley 1954%i1b), hiad previousty been correlated
between the tarva and the adolt or dewronymph,
Thesc rearings allowwl sunie wiicmpts 1o define the
characters ol the larval Trombellidad ( Vercaminen-
Grandjean e7 a/. 1974; Southicott 1982). Following
g eorrelation of an Anstralian Fronifreliu larva with
s deuwtonvinph, the classification of the
Trombellidae has been developed Tunher (Southeott
19864).

Nathrorrombidinm was founded by Womersley
(1454b), with tvpe species Trombeity otiorpm
Berlese, 1902 from Etrdpe. In the genus he placed
alko 7 nothroides Berlese, 1888 fiom South
America, and T0 lundbfadi Willmunn, 1936, from
Madeira. A further species, N brevitersieont Andrd,
1960, hus been described from Nhy Trung,
Indochina, All of these were adulls.

I this puper a second larval specics of
Nothrotrambidiuen, N, freati sp. nov., is described
from o nocid moth i Nonh America, This
disvovery promprs @ further exanimition ol jhe
characters ol the Trombellidac and related
traombidiond mites,

TARONOMIC DECISIONS AND ACCOUNTS

11t the mnst recent reviews ol the Trontbellidue,
Sauthéort {1982, 19862) included the following
generias Tromibella, €hyzerta Canestrini, 1897,
tomlerstevia Radlord, 1946, Nothowrombicule
NDumbleton, 1947, Awdvana Womerslev, 1954,
Nathrotrombidium  Womersley, 1953, Purenio
Vercammen-Grandyean, 1955, Paeathrombelio
Andre, 1958, Neonoiheothrombidivim  Robaus.
L9638, Ralphaudyna Yercammien-Grandjean 1 aof..
1974 sund Maiputrombetla Southeotr, 1986, OF these
Trombelfa; Chyzeriy, Durenia, Audvaria and
Nathrothrombidiam are Knowir both as lrvae and
adults  or  dentanymphs;  Womersferia,
Noihotrombicula and Ralphaidy o ane nown ondy

a larvae, and Puaruthrombella,
Neonuthrothromidwn and Malpntrombetla arc
known only as adoits,

Southeott (WWRAa) excluded Pasmcavacria His,
1926, tram the Tepnibellidae, and placed [ in the
Johasteniamdac,

Yercammen-Grandiean {1973y placed wix
sublamilies 10 the Trombellidae: ‘trombellinac,
Tanmaupodiae, Ciloihrombiinae, Spetacothrom-
hinae, Notothrombiinae and Moyanellinae; He gave
#o reasons for these decisions, which may hase
stermuned lagely Trom the difficulties of placing
groups with which he was relatively unfamiliar. A
well-marked vrista is present in the adults of the
Tanaupodinae, Cajothrombiinae and Spelaeo-
thrommbiinac, $0 there appears no 1eason 10 assaciane
them with the Trombellidac, Chyeeriidae and
Audyanidae. In Notathranihin Siorkan, 1934
{1he xole genus of the Notothrambiinae) -and in
Movanellu Boshell & Kerr, 1942 (1he sole genus of
the Moyanellinae) 1he vrisia of the adults is poorly
detined or.absent; borh have twa pairs of prodorsal
sensilla {see. Thor & Willmanu 1947, Robaus 1967
thus it appears that their aifinities lie more with
the Johnstonianidae rather than the Trombellidae,
and they are herc considered 48 being part ol the
johnstonfanid famsily group, possibly deserving
Tamily: status. As the larve of nicither ol these 1wo
familics is known, however, they will not be
considencd further here

A difficully in the classitication ol ihe
Trombidioidea {and other Parsilngona) 18 caused
by the extieme heteromorphy which exises between
the farvie and the adales (o deutuvinplisg, causing
dual generie und specifie names for the hexapod dnd
ociopoed instars, as wellas difficalties fn 1axonomic
placements, failing aceuraie corrclatimms, One such
instance is as follows,

Ralphaudyna Vercammen-Grandjean ef ul., 1974
was placed by i1s sinthors in the tribe Chyzeriing of
the Thombellinae (= fiombellidac of this puper). Theé
penus was oregted lor g single specimen of K,
amamiensss vercammen-Grandjean of ol 1973,
obtained in vsoil uader an olden tree cave on the
middle slope of MU Yowan-dake ... Amany)
ashiim Island®, Japan, and hence 10/ 4n
unknown hast, or potential host, arthiopod. They
laid stress upon the “presensillac” of 1he dorsul
idiasomal seutnm, and therelore considered i o link
between “the two groups Chyzeria ... . apd
Parachyvzeria®. Howeser, the larva bf Parachyzedo
has not been described. The placing ol
Ralphaudyna tn the Trombellinae was aceepted by
Southeots (1982, 1986a).

Further specimuens of Kalphauevia ananien sis
have been lound a1 a sceond locabity in lapan, taken
parusule on a uryllaeridoid (Orthontéral (see . 38),
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Exantination o} these specimens shows thal the
“presensillpe or Pprosensilla”™ are clese 1o typical
scuital trichobothria. placed more posteriorly on the
seittupn, although  smaller. The only possihly
important ditference between the anlerior and
posterior trichpbatheia lics in the antctinr vnes
laving a somewli thickened shaft ror the whole
of the sensillary seta, Ralphaidyna was placed in
the Chyzeriini of the Trombellinac by s authors
father than i the Sobnstonianidae principally un
this character; and becausc ik 1s “provided with »
very wide nasus. Several nude genualac nn each
low. "

As fur ds the prescnce of “proscustla” i
coueerned, Newell (195%) used this term as
"prosensillar setae” but withoue definition; in 1964
he defived a ten Yproseasillum™ to apply to paiced
anteromedian  <tifal setae of  Trombiculidae,
Johnstonianidac and Trombidiidae, The presence
ol such Setad, if aoe aceepts Newells congept, is not
a detintilive character for any particutar member. of
the three tamilics nominated. Newell in fact stated
19603 thae the term “prosensillum® could be applied
in- many ‘frombiculidae to the wapaired
alteromedian seitfal seii,

A prominent. even wide, nasus had been
described in various Iarvae of the Johnstonianidae,
c.&. in plothrombivtn Berlese, 1910 by Newell
(1957), leider (19594), in  Centrotrombidivin
Kramer, 1896 by Newell (1957, and in other penera,

Accepting the term “genuala” as applving to any

nude sensory seti on-the leg genu (and exeluding
the vestigiogenualue)y sueh sefac are absent in
Chyzeria antd Nathutrambicufa, but are present in
Trombella and Nothrotrombidium (Vereammen-
Girandjean 1972; Southcott 1982, 19861) as well as
in1he johnsionianid genera Lassenia Newell, 1957,
Duplothrombium and others (see Newell 1057,

Nutic of the criteria advanced by Vercammen-
Grandjean e al. (1974) for the oxclusion -of
Kelpiraidyna Trom The Johnslonismdae and s
placeiment in the Trombellinae (Trombellidac) is
susiained,

Thus, RKelphaudyna is temoved fram the
Trombelhdae, and placed in the Johnstomianidag,
in Ralphaudypinae, subfam. nov.

hranz (1978}, following advice (i HL) From
Yetcammen-Grandjean, has used the {amily term
Chyzeciidae (as Chyzeridae), separating it by key
characters from Trombellidae. Here | define the
Chyzerndae and a restricied family Trombellidae

Seta and sewtal ferminology lollows Southooti
(I19614.b, 1963, 1986a.b),

Superfamily Tromhidioides 1 eich

Fornad Svnonvay
lrombidides Veach 1615, po. 387, 393,

Trombidiidie Michacl 1884, pp. 3, 138 tad p.): Thor
& Willmann 1947, p. 187,

Trombidiinae Michael 1884, p, 50,

Trombidioidea Banks 1894, p. 209; Southcort 19571y
P 1735 1982, p. 285, Vercammen-CGraudjean 1973,
p 109 Welbourn 1983, p, HI3; 1984, p. 135,
Trombidia teider 19549b, p. $39: 1979, p. 420,
Diefiniticnt: Prostizmatic mites of generally ovoicd
or elopgate form in poselarval dewtonymphal and
adult |octopod) stages. With one or Lwo pairs ul
dorsal propodosnmal sensitlary setae ju all mohile
stages, generally 1n sssocation with a crista or shield
it oetopod stapes, but erista and shield may be
rudinmentary, vhsolelt or absent, Larva generally
rounded, hexapod, with one or more dorsal
Whosomal shields, ensillary selae (0ne Or Two pairs)
borne by anteromost shield. Gnathosoma well
developed in all mobile stages, with mobile digits
as hinged hlades, not retractile, not styliform.
Octopod states eencrally wath genital acetabuls
(suchers), Coxse V and 1, and [0 and TV,
conlignous on each side in octopod stages, 1 and
[I generally conriguous it larvae, bul may be
sepanate in larvae. Larvae heteromorphic 10 octopod
stiges Larva with urstigma and -anus. Octopod
stages predatory upoen sinall arthropods. larvie
venerally piarasitic ‘upon inveriebrates and
vertebrates. Mites never fully aquatic

Tyne genns Trombidnyn Fabricius, 1775.

Kewpaeks: The larvie of the Trownbellidae and
Johnstonianidae may have one of imore ol Ihe
{ollowing characters:

(1) vonae usually separated and urstigma vsually
separated. from coxa |

{2) idiosomal selae usually arise from expanded
basal plates

(3) usually many schsory setae on the femuea and
genua of the legs,

Two family groups may be disjingmished among
these tatvae, as tollows:

Dorsal shield well developed, with 6 ar B sewae, including
one-paie of sensillary sefae, welf developed, hut never
clavate of thickened, Coxae of legs separated. Ustlema
altached {0 posterior margin of coxa I, Supracoxalae
presenl or absent. Malpal tibial claws generally well-
developed, bifurcate or teifurcate . .. Lo,
Cirvieceee i oo Itnmbelhidae family gronp

Porsal shicld present, with cight setae, buimay be noly
madersiely sclerotized; a small separare averior par inay
be present. Generally two pairs of scutal sensitlary sctae
(one pait ooly, in o geads), of which one pair may be
cnlarged inventril part, oroven clavate. Anterior parg
sensitlary setae and 1heir alveoh mav- he rudimentary
Covae | and I mgy be joined or separale on euch side,
Urstigina usually [ree ol coxa — midy project Taerally
between the coxae, or be attached 2o the anterior horder
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at a.separate coxa (1 tertarhrambiuat). Supracoxalic
prostnl or absent Palpd Obial claws pencrally small,
bifurcate or with a single claw, ov may be topiaced by
elongate setag, not clawslike,

Family Juliostomundie {is et
considered a single family, with
veveral subfamilies, as far as
buawledpe ot 1ie Jarvae is con-
cernid},

..... b P

As can be seen, there are many shared characiers
berween the two groups. Neverthieless, at the family
level there ié sy ditfiealty I pliacement.

Trombellidae fumily group

The Trombellidae Gmily group bete includes the
Trombellidae, Chyyeriidae and Audyanidae, fam
nov. These are sepatated as tolfows:

Kev o the larvae of the Trombedlidae family group

1o AM setae lacking. Dorsal propodospmal scutum with
6 setap. Lreb segtumtal tonmuld 7, 7, 7. Pedotard
cliws 3,3, 3 Palpal tibial claw (rifureate, Latersd
surface of cheliceral blade with. many fine teeth,
Supracmalac prc«.cm Eygs 2 4 2 .

Cll_wuildau

A M wetac present. Dnml pmmsdmamwl scutum with

# actac. lep scgmemal tormula 6, 6, f or 7, 6 &

Pedotarsal claws |, [, or i, 1, 208 3 2, 2. Palpal

ribial clawe bifurcate, ateral surtace of cheliceral blade

smanth, normal. Supracosalie absenl. Byey 2 - 2

Lr absend oo 2

Lce‘s\gmcnml tormulaﬁ 6 6. Pedour'nl l.ld\VsI I,

tor|,2 Nonre nfscutal setae shart and chmlt

Co\ulac and palplemoratae normal, seplose Eyes 2

R Trombeibidas

leg wgmml.ﬂ lm-mula 7. 65, 6. Pedotarsal claws 2,

2,2 Some of scatal setsc “hort and cloviic, 4150

povals Il am‘l III. dll\' palplinionila, Eyes abs«.‘l\l

.- Audyanidac

mmsy g memgee . b

(8

- . PR
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Family lrombeliidac
Partial synonymy

freanbellinae Thor 1933, . 108 Woneisley 1937,
e 755 19540, p. 1175 1954, p. 121, Yerciummen-
srandjcan 1973, po 109, Vercammen-Grandjcan
vl ol 1974, 1. 2485,

Trimhellidie Peider 1955, ppo. 90,673 1979, pp. 421,
422, Southcott 1982, p, 289; 19864, p, 145

Thumhellinae (sic) Andre 1960, pi 315 Robiux
1968, p. 453, @bl ad p).

thrombellidae Robaux 1973, p 124,

liombeloidesr Feider 1979, ppe 421, 422 (ad p.)
{nom. ud.},

Redefinition:  Aduli  and  dewmtonymph:
lrombidioidea tn which the propodosoma cither
Laeks 4 cristd or hiys valy g raditmentdry eristyg ote
pair of sensillary setae {trichobothria), Byes 2 +
2, sessile, Jdiosoina nlay bear large plagacs, which
mty he wrranged in columns on upper surlisce ot
whosoma. ldiosoma not attenuate or wiisted,

V. SCIUTHOCOITS

Larva: Trombidioidea with one dorial
propodosomal scutum, which projects anteriorly 1o
a narrowed cxtension or nasus, Dorsal scutum with
eight setue, comprising 2 Als, 2 PLs, 2 AMs, and
2 well séparated sensillary setae, placed between
Abs and PLs. Eyes 2 « 2. Leg sé¢gmental formula
6, 6, 6, CoNae separated. Pedocosal Tormuilba 2, 1,
tor 1.1, b Pedotarsal claws 1, 1, 1 or 1, |, 2
Supracosalye absent.

Type genus Trambella Rerlese, 1RR7.
Remarks: The 'frombellidac, as restricted, includes
all the genera listed earlive (ubove) Tor the Bimly,
cxcepr Chyzeria, Nothatrombicula, Audyana and
Rufphuardyme, The larvae of remaining genera may
be separated as in the following Key:

Kev-ln farvae af Trombellidae

1. Pedotacsal chaws 1, 1, l Claws simple ..., , 2
Pedotanal claws 1, 1, 2 (m 1 und I the single claw
15 apically trifurcate) ot

ey

e

¢ helicerae campact, the combined chelobases abous
as long as wide, Sculal sensilla generally well behind
the level of AL scutale ... ... Trombelia Berlesc
Chelicerae efongate, the combined chelobases abour
twice as tong as wide. Scmal sensilla only a Yde
behird Jevel of AL scutdae oo oo oo
... Nothrotrombidiun V\'omersﬂcv
3. Nasus of sonum small, largety occupied by thie bases
of tie AM scutakac, and with @ deep vonstriction
behind. Leg lisia 11} with & larze solenoidala
Womersteyin Radford
I\mm ol sentum |algt7 irgngutar, its Tatesal borders
condinuous with antesokuteral borders of scutum, with
at most only minor conseriction. Leg tibia TH without
A largesolenomidala ...

. . - Dureniy Vu‘g‘ul)l‘lle-GN(ldjg.m.

Nathroatrombidium Womersley, 1954

Redefinition of larva: Trombellidae. Sensillary
setae arise behind tddie of seutum, o Litle hehind
level of AL scutylye. Coxal selal formula 1, (, |
Pedotarsal claws L. J; 1. Chelicerac bascs long and
slender: cambined chelicetae hases ahout twice as
lung =5 wide. Balpi lang and slender, palpal tibial
claw small, with two mmute terminal nearly
apposcd prongs,

Type spacies N otioeutn (Bethd Gaclulil.

Notheotevmbidin trealf s, 1.
FIGS | A-L: 2 A-C; 3

“Larva ol undeternyned geaus™, trest (1975, p. 236),
Iolotype (in Americon Museum of Natural
History) mounted i Hover's  toedodnm,
identificarion ACB760, somewhat thunaped, found
dead “under right forewing of Spaelotis Clandesting
((Hartis) 68-39 o |lepidoplera,. Noctindug)
“Tyringham, Mass{achusetts], US.AL 7 Sepf. TU6S.
A, E, Treat . .- (31: 29)7, 1aken 000 pm
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A v b Mageie dter nf two species af farvad Notheptrambidiun.

[N# AW W SK ASB rsg L W
N wreat] sp. . 16 A7 62 1s 78 44 Fa2 76
oty pe
N vatiarunr (Bed.) Y- 6l
{1ram Feider, 19580}
AP AM AL L AMK SE DS MDY rns
N, treati 13 {6 I6 29 s 98 1362 38-49 48 53
Toehl Tel Gl Tl Tal| Tiochli Felt
N, lrewh) 50 100 93 151 K] 00
N, ativru. 44 116 b 122 | AR 4 122
Gell Tilt Ll Troehill feldl Ciellt
N teard 52 N3 125 o) 118 02
N. obiurio. L 100 136 vl 145 67
Tilll Tallh Tal/Get T/ CGell Tik/Gent
N. treuti 145- 146 i.69 1.60 234
N ot 188 60 2,10y 11,72) {281

“IN = distance front ablerior Lip of saitunm 1o level of the AM selae (sce Southcoll 1896b),

1 Omitling claws and pedicle of the larsi.

Description pf holotype Jarva: Colour in lifc not
available; the specimen was found dead by Dr
A, E. Treat (see Treat 1975, 4, 236), who advises
{pers. comm, 1983) that the dead mite was orange.

Length of idiosoma (parnally engorged) 390 un,
witdth 255 gm; total length of animal from tip of
chelae bases to posterior pole of idiosoma 485 um.

Daorsal seutnm ovold, narrpwer anteriorly, lateral
ant posterior jmarging somewhat flattened, but
aencrally smounthly rounded,

Scutal scobalac as in definition: scural sensilla
behind middle of scuimn, a iinle posterior 10 AL
scutilae, somewhar sepdrated from each other;
seutalac tapering, short, with slight setules,

Melrie dati are as in Table 1.

Lyes 2 - 2; sessile, vach latcral pair sevon oval
plate. separated from dorsal scutum. and placed
between levels of’ AL and PL scintalae in specimen,
Corneae oval, anterior 13 n In longest diameter,
posierior 15 g,

Dorsal ihosomal setac slendern, tapering, slighily
blunted at iip, with minuate selules; arising from
norinal scta-bases (annuli); arranged 6, 6, 6, 6, S,
2, toral 31

Venter of idiosonii with coxa I and 11 moderately
separated o each side. Sternal area with a pair of
scohalae, betweeri coxae I, slender, tapering,
pointed, with amall setules, 31 zm Jang. Between
coxac HI a further pai similar, 33 gm long, but
with slightly more outstanding setules. Behind level
of coxae 111 are 38 setag, slender, tapering,. in
irregular transverse rows, 15-49 am long,
lenethening posteriorad; the more anterior of [hese
simllar 1o the last-named pair, more posleriarad
becoming smoother, similar to the posierior dorsal

idiosomalae. Anus (uroporoy) 35 um tong by 9 pm
wide, with two slender valves and o eriimpled lip.

Coxalae 1, 1, 1, Coxala I anses near AL angle
af coxy, slender, tapering, poinied, with famm
setules. 47 pm long. Coxala 1 arises antertor and
lateral (o centrid point ot coxa, similar to [, 36 pm
long. Cosala N1 urises anterior to ¢entre of coxa,
similar fo [ and 11 with adpressed setules, 32 um
long.

Leg seemental formula 6, 6, 6. Legs long and
slendery femoral 1o tibial segments more br less
cyliwdrical; 1arsi vlongate, spindle-shaped. Lep 1510
e long, 1L 445 gm, T 595 pine (lengths inclipde
comae and claws). Pedocoxal supracoxala abscnd,
Tarsus 1 15T o fosg by 20w bigh where thickest,
1125 pm o2 20 g, U 146 00« 18 um (lengths
exclude claw and pedicle). For other measirements,
see Table L. Tarsi bear small, falciform, stimple,
slender, singhe cliaws (in4pecimen broken in R feg
I, missing.in 1. leg 11},

Chaetotaxy of leas: leg scobalae (normal setae)
slender, rapertag, pointed, with light setule
formation.. Setac of log scgments afe indicated in
Fig. 3, A number of specialized setae presént oi leg
sepmedts, in addition to scobalac, distal w
rrochanters: These include 4 number-of spinalae
{eupathidalae). These and other leg serae are
identified i Fig, 3 us far as possible, but since, in
the damnged specimen only three feasonably
catipléte Jegs wepe available (U leg [, R legs {1 and
(11}, it has not been possible always to identity them:
in a number of cases only the setde bdses remain.
Vestigiogenualae present: VsGel 8Spd (7 um longl,
VsGell.84pd (6 um). Vestipiotibials: VSTl 86d {7
pin). Solenotgisalae are present to | and 11¢ sotal, 10d
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(37 g}, ScTall18d {22 pm); famulus is present o
I and 1¥: FaTal.36d (4 um), Flall.36d (4 wm), (Farsal
lengths nieasured 10 origin of pedicle; for
explanation of coding symbols se¢ Southeolt
196laty 1963),

Gnathosama (damaged in spacimen, part of one
chela missing) smidl, elongate, combined. chelae
bases to origin of cheliveral digit {bladcs broken or
nussing) B4 um long, x 47 pm agross, clongate-
pyriform. Galeala present, pointed, smooth, | um
long. Anterior hypostomalu apparently abwent,
Palpal setal formuta 0, 1, 1, 3, 8; palpnl coxala
{"capitular sera™) apparently ahsent. Palpal
supracoxala absent. Palpfemoraly tlorsal in
position, short, pointed, with few setules, about 15
s long (? broken), Palpgenuala similar, dorsal aml
distal, ca 10 o long, Palpal fibialae and tarsalae
as figured, Palpal Libial claw small, slender, with
only a slight.cleft and two minute ventrally directed
plongs.

Remarks: The larva was found “on @ ventral axillary
nieaibrane of the right winz™ ol the moth, which
had been raken at light, However, the mite has only
one dorsal scutum, The idiosama contains & mass
of Tungal hyphae (Trear 1975). “The mite's legs were
whitish . . , the mounted mite showed a clump of
mold mycelia with lruiting bodics on one side of
the idiosoma, This was while in the fresh,
unmounted speciment” (Treat pers. comm. 1983).
{The pallor of the legs is consistent with partial
drying of the mite)

The body of the mite comtains fungal elements
consisting of hyaline septate hyphae with nutnerous
intercalary chiamydospuores. No fruiting bodies are
visible in the mounted specimen, Whether the
fungal infection occurred before or alter the death
of the mite cunnot be determined, hui the lalier ic
considered more likely. The fungus is placed in the
Fungi Imperfecti (G. Kominski & D. Ellis pers,
comm.),

Nathrotrombidiuer is the only trombellid farva
in which the chelicerae are elongate; presumably this
tharacter has snie adapiive value, i the finding
ufa N, peatf Jatva on a lepidopteran indicates some
advantage in burrowing through deep layers of
scules.

Taxoromic position of N. 1reati

The two Kuown species of Nolhroirombidium
Tarvae may be separated as follows:

fa Tit/Ge t = 2; sbout 20 veitral <etae behind

vorae IIT, ., ... N otiorpe (Berll)
1 Til/Gel < 2; about 3§ veniral swtae behind conae
N. treaii sp. nov.

Rewmarks: There appears no douby that N, fread) 1s
corgenenic with the larva of &, dliorh as
described by Felder (1958b). The wrstigma is well
shown, so thalt lhere is mo doutn as 1o s
trombidioid affinities, consisient- with its general
appearance. Coxa I is shown well separated from
voxa b, which is in agreement with the structure
of Trombella and Chyzeria.

A palr of setae on the idiosomal venter, anterior
1o coxae | is shown by Feider (1958b, Fig. 3}, which
miy be-an error of interpretation of some fold of
intcgument. The figures of the gnathosoma (his Figs
3, 8) thow a puir of hypostonialae (palpal voxalae,
or tritorostrals sensy Newell 1957, p. 403) level with
the medial angles of the femora, which L have tot
been able 1o idemtify in N, freati, presumably
because | have only the single damaged specimen
available Peider (1958b) illustrates barbed dorsal
and ventral palpal femoral setae, as well as a barbed
dorsal palpal genual seta, although his text omis
mention of the ventral femoral sera.

Family Chyreriidae

Trombellidae, Trombelline, Thrombellinae auctorum, v

sup. (ad p.). '
Chyzeridae (sic} Krans 1978, pp, 278, 304,
Definition:  Trombidioldea in which the
propodasoma of the adult and deutonymph either
lacks a crista or has only a rudimentary crista,
bearing a pair of sensiitary sctac. Eyes 2 1 2, sessile
Dotsum of idiosoma produced ino a number of
lung processes. ldiosoma not elongate or waisied,

Larvie with one dotsal sculum, with 6 setae: 2
ALs, 2 PLs and 2 sensillary setae, sensills well
separated, arisidg at uboul middle of scutum.
Scutum with or without anteromedian nasus. Eves
2 + 2, sessile. Leg segimental formula 7, 7, 7. Coxae
separated. Coxal setal formula 2, 1, 1, Pedotarsal
claws 3, 3, 3, the neolateral claws with widéned tips.
Dorsal and ventral idicsomal setae may have
expanded seta bases. Supfacoxalae present 1o
gnathosoma and leg 1. Lateral surface of cheliceral
blades witth many fine teeth. Parasitic o
Orthoptcia,

Type genus Chyzerie Callesinm, 1897,
Remurks! The two genera now included o ihe
Chyzeyiidae may be separated as in the foflowing
key:

Key ta the generd of the Chyzeriidae

Dorsal scuturg withour nasvs. Palpal iarsalae may be
varipusty moditfed wih serules, but not long and feather-
like . ce e emiei ..., Chyzeriz Capestrin

Fig. 1. Nothroirombldivm treart spo nov, tarva, Holotype, A Dorsal view, leps omitted beyoand trochanters. pde
podocephatic canal. B Dorsal view of tip of right palp. C-E ldiosomal setae. € posterior dorsal idiosomata. 0
tentral idipsomal sers of first row behind cosae 1, E posterivr ventral wdiosomala. (Al flgures to nesrest <2a1¢,)
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Fig. 2. Nethrotrombidium treati sp. nov,, larva, Holotype, A Ventral view, legs omitted beyond trochanters, to scale
on left. B Ventral view of right palp, to scale on right. C Further enlargement of tarsus of right palp, not to scale.

Fig. 3. Nothrotrombidium treati sp. nov., larva, Holotype. Legs 1, II, LI, Codes: L of left side, R of right side. av
anteroventral. pd posterodorsal, Sc scobala (normal type seta), So solenoidata, Sp spinala (eupathidala), Vs vestigiala,
Symbol A means that 1he seta is shown doubly, in both aspects for the leg. (Al figures to same scale.)
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Uorsal reytum with a proni)nent narow nasus extepding
sbruptly frous snierior bordzr. Sawme palpal tarsalae lony
und feather-like . ... .. Nothotrombicufe Duinblelon

Audyanidae fam, nov,

Definition: Tromhidioidea in which the
deutonymphs (adujtv are o4 yet unknown) lack a
crista. Laree dorsal propodosomal shicld present,
with anterior sotch: Iwo sensilla at posterior edge
of shietd, well separaled. fdiosomal -setae wilh
annuius produced to form a high papilla bearing
a small scobala at its tip, arranged In groups of 2-12
on small plates of the idiosoma, Similar selae on
propodosoinal shield and legs., Eyes. absent, Palp
with strong tibial claw, ¢lenidium present on palpal
tibia as two dovsal spines. Palpal tarsus. clavate,
moderately enlarged. Genital valveg each with single
large, oval actubulum.

I arva with single prodorsal scufurn, with § setae:
2 AMs, shorr, clavate, 2 similar ALs close 1o the
sensilla, 2 normal PLs, sensilla present behind
middle ol -sculum, sensillary selae poinied,
somewhat thickened. Nasus lacking to scutum. Eyes
ahsent. Leg seemental {ormula 7, 6, A. Coxae
separated. Coxal sefal formula 2, 1, 15 coxalae 11
and Il clavate, similar to AM and AL scutalae;
palpal femorala similar, Tarsal claws 2, 2, 2.
Scpracoxalae absent,

Content: Audyane Womersley, 1954a.

Johnstonianidae family group
Family Johnslonianidue

Frrtlal synonymy

Johnsionianinac Thor 1935, p. 108: Womentey 1937, p. 76;
Thor & Willmann 1947, p. 221; Feides 19554, p. 75.

Johnstonianidae Newell 1957, p. 396; 1960, 1, 136;
(eider 1959b, p, 540; 1979, p, 420 (also
lohnstonignoldea), Vercamuien-Grandjean 1972, p. 227;
1973, p. 110; Robaux 1973, p. 12); Vercammen-
Cirandjean of af. 1M74, p. 248,

Definitlon; Adults: Small or middle-sized
tinnbidioids with o1 withoul propodosomal dorsal
vrista, Propodosoma with one or Lwo pairs of
specialized or relatively unspeciadized sensory selae,
which may be set in trichobothrial pits or be less
Clearly defined. Iiyes 2+ 2 or lacking; il present,
on shott peduncles. Skin coniparatively smooth,
without prominences or large sclerotized arcas.
Idiosomal setue simple, nude or i1 selulose, not
vlaborately so; they commonly originare on small
plules or raised papillae. Gealtal acetabula 3 + 3
or 2 «+ 2, Pedotarsal claws without empodium or
empodivm-like brush. Palp generally long and thin,
with or without Gibial claw, with few prno tosssary
spines. Paragenital slerites proseni ur absent,

Predatary, may be associated with semiaguatiy
enVirenments,

Larvae: Propodosomal doesal scutum with two
pairs Of sensory setae and four nurmal setae, or with
two pairs of setae, one pair sensory and the other
pais normal; sensory setae may be rudimentary or
fully developed in trichoboibitial pits. Leg segmen‘tal
formula 7, 7, T or 7, 7, 6 or 6, 6, 6. Coxal sceal
formula 2, 2, 34 or 2, l,L2oc2, ILlor i, 1, L
Coxal sctac sctulose, not highly modified,
Pedotarsal claws 3, 3, 3 or 2, 2, 2. Eves 2 + 2,
sessile, or absent, Supracoxalae prescit or absent,

Free-living predalors ur ectoparasitic on insects,
at times semiaquatic

Type genus Johnstuniomi Cicorge. 1909,

Remarks: Thor (1935} defined the subfamily
Johnstonianinac as (translation by author):

“Budy (abdomen) eylindrical, with pulnted, simple hairs.,
Crista well develaped, with two arcolac in the middle
(or one distal) and four (- two pairs) of sensory setae.
Anterior 1o the thorax s an elongate triangular
projection {nasus), Eycs on shorl peduncles
(kurzgestielt). Palpi almoss without; or with few, spines,
Legs of middhing lengih,

Type: Johnstoniena C. F. QGeorge. 1909 (syn.
Dg:blorhmmbfum Beslese, 190 = Robeultic Qudemiins,
19117,

Other genera placed. in this subfamily by Thor &
Willimann (947) were: Centrotrombidium Kramer.
1896, Diploihrombium Berlese, 110D (they did not
aceepr 15 synonymy with Jahnstuniunag),
Myrmicotrombinm Womersley, 1933, and
Hirstithrombium Oudemans, 1947, the lasenamed
with type species Diplothrombiun australiense
Hirst, 1928, They removed Nwmathrombium
Stotkén, 1934 1o a separate, new subfamily,
Notothrombiinae.

Myrmicotrombium was shown tw Southcotr
(1957a) to belong to the Erythracidae

AlL of the genera listed were based on the aduite
cxcept for Rohaultia, which was considered to be
a larva of Johnstonianu (although this hads been
widely accepted, Cooreman (1949, n. 10) pointed
our there was no certainly that Rohakdiia
hiungufurm: Cudemans, 1911 waxe the larva of
Rhynehodopthus errans Johnsion, and in fact
Rohaulria was not established to be a larval
synonym of Jokrstoriarie wntil Feider recorded and
described the rearing of larvae of Johusionfana
shaxirma Feider, 1955 (Feider 1955a, 1958a)). Robdux
(1970} described larvae of J ercany obtaingd by
experimental rearing.

Further genera which have been placed in the
Johnstonianidae are (see Vercammen-Grandjean
1973): Polpdiscia Methlagl, 1928 (larva),
Parawenhaekia Paoli, 1937 (larvit),
Crossntframbium  Womersley, 1939 (adult),
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Lassenfa Newell, 1957 (larva, deutonymph, aduti),
Marcandreella Feider, 1957 (adult, deatonymph),
Characdracarus Newell, 1360 (adult, larya),
Preridopus Newell & Vercammen-Grandiean, 1964
{larva), Paraplothrombium Robaux, 1968 (adult),
Parachyzeria Hirsl, 1926 (adult) was placed in the
Johnstonianidae by Southeott (19864). Two further
genera placed in the fohnstonianidae by
Vercammen-Grandjean (1973) were
Nathotrombhicula and Grossia (= Chyzeria). Both
ol' these genera have been placed here in the
Chyzeriidac. Parawenhoekita s exclyded, as ol
doubilul affinity (see Southcott 1961a),

There remains a total of nine gencta in the
Johpstonianidae, known as larvie, for shich the
following subfamily groupings are proposed:
Johnstonianinac: Johinstoniane (= Rohaultia).
Diplothrombium, Centrotrombidium:
Tetrathrombiinae: Teteathrombiunr, Lasseniinae:
Lussenta; Polydisciinae: Podwdisciu; Pletidopodinae:
Prenidopns; Ralphaudyninae: Ralphaudyna:
Charadracarinae: Charadracaris.

The fotlowing is a ey 1o the subfamilies of the
Johnstonianidae (larvae),

Key (o the larvae in the subfamities of
Johnstoniunidae

1. Jarsal claws 2, 2, 2, Anal sclerites absent, Supramu!m;‘

absent to grathusoma and leg Foonnnn ..o 2
Tassal zlaws 3, 3, 3. Anal sclerites present =.: . .3

v

Leg segmental formula 7, 7. 7 or 6, 6, 6, Posteriof
sensillury setae of prodorsal scutuim without thickened
central part to shall, filiform ({except in
Centrotrombidium where the sensitlury setze are
terminalty clavate). Sternial setse: usually a Tﬂir of
scrae berween cosae 1. Terminal seta of palpal ratsus
not cupathidiform. Urstigma between coxae I and 11
not projecting away laterally frum idlosoma. Coxal
tormita 2, 1. 1, Eyes 2+ 2. Tracheae absent. Anterior
hypostomala abseni - .___., . Johnstoniatunac Thor

leg segmental formula 7, 7, 6. Posterior sensillar
sciae ot prodorsal scurum with 1hickenad part in
middle, Sternal serae numerouss in area belween coxde
IT and Wl Urstigma In & chitinous exlension
projecting well luisrsl frym idiosomid. Cosal formula
2, I, 2. Eyes absent. Trachese miresent. Amegior
hypostomala absent. Terminal scras of palpal tarsus
nol eupathidiforns ;; ;. ..Charadracarinas Newell

3. Lew sepmental formula &, 9, 6. Coxal scwal formuls
2,1, 2ar2, 2, 3-4. Eyes 2 + 2. Anterior sensitlary
setae borne on A small selerite which may be repamted
tram the main body of prodorsal scutum. Sternal
sctae absen(. A well-developed pore of a “fassenus”
or “Lessenjo argan® presesit upon i small sapatste
sclerte amtering 1o coxa I, Supracoxalae presént.

Lasseniinue Newell

lecg segmental formuia 7,7, 7. Eyes 2 + 2.. ..., 4

4. Antenior seutal sensilly in anrerior third of prodoesal
scutum,. puslenipr seutal sensilla i posteriur thind.
Stermal setue absent, Coxal setal formula 2, 1. 1.

Tettathrombiinae subfam. nov.

S

EWY

Anterior and posterior pairs of scutal sensilla bosh
0 anterior 1wo-hirds of prodorsal scutum - .. .S

5. Coxal setal formula 2, 1 2. Sternal setae lacking.
Neolateral claws of pedotarsi divided, Gnathosomal
supracosalae present ... ... ... veee
cee ....... Polydisciinae Vercammen<Grandjean
Concal setat formula 2, 1, 1. 'Two sternal setae present
between coxae 11, Neolateral claws of pedorarsi
broadened bul undivided. Supracoxalze present 6

6. . Anterior sensilla of prodorsal seutum posterior to Iyl
of AL sctac. Both pairs of scutal sensilia well
developed, Scutum with small nasus. Coxalae normal,
setulase, Tarsus 1T extremely elongate and carrying
a darsal roe of Jong, [eathiered setae . ...
cooo e eeww .. Pleridopodinae subfam. nov.
Anterior sensilla of prodoral scutum anterior 16 level
of AL set3e Anterior sensilig and selac signilicanty
smaller than posterior, Scutum with farge nasus, Coal
setag Lobereulate with @ sublerminal bristle, {arsus
111 spindle-shaped, only awderately elongated, snd
nat carrying @ row of [eathered setue

..... Ralphaudysnae subfam. now.

Renarks: All sublamilics are Xnown from only one
senus, except Johnstonianinge.

14 emes

...... e

Sublamily Johnstonianinae Thor
Johnstonianinae auct. fad p., v. sup.)

Definttion (lurvae): Prodorsal scutum with cighs or
{our setae; if with eight then theése are 1wo pairs of
cach of rensillary serae and non-sensillacy setae, if
with lour then with one pair of sensillary and one
pair of nonsensillary setae- 11 with four setae then
sensillary setae clavate; if with eight setae then
sensillary setac filiform, and antcrior pair may be
reduced. Liyes 2 + 2, each laleral pair on a small
ocular plate, which may be elevated into a tuberele:
in Cemrantambidiun posterior cornea may be
vbsolete or lacking. Usually two sternal setac
between coxac 1El. Anal sclerites absent or weak:
if the latter, they wie non-setiferous, Coxalae 2, |
12 medial voxala I wenerally on a small pars medialis
coxae, which is rarely separated from vosxa.
Urstigma between coxae 1 and I, not projecting
away laterally froni covae, Pedotamsal claws 2, 2,2,
Galcala present; anterior hypostomala present;
reduced or absent, posterior hypostomala present.
Palpal ritial claw bifurcate. Terminal seta of palpal
farsus not cupathiditorm, Tracheiae abient,
Supracoxalae absent:

Type penus Johustoaiana George, 1909,

Remarks: The tollowing is a kcy (o the gencrit of
the farval Johnstonianinae:

Koy to genera ) lorval Johnsiomienivae

. Scuum with Tour setae, Fozmior pair clavate
sensillary setae Vs ahsentalldsgs. ... ..., .
e iaee e -Centrotenmbidiunm Keamer, 1898

Scutit with ¢ght s¢1ae (lwe paies sensillany, two pas
non:sensilacy; seasillary. selae not clavate ......2
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2. Amnierior pair of scutal sensillary setae at least one
third as Jong as the posterior pair, VsGel 1L present,
VETi, 1, 111 ahsent, Anterior wall of palpal trochantes
uot fencstrated ... - e e
v oo Johnstoniona George ( Rokaultia ©uds.)
Anterjor pair of scutal sensillary sttae seduced, at
maest one sixth as long as posteriar pair. Vs absent
allsczgments Anfenor wall of palpal trochanter may
be fenestrated .., Diplothrombiurm: Berlese, 1910,

The key abave has been drawn up principally
froan descriptions of larvac allotied (o (those genera
as follows: Joknstoniana fron J-fatiscule Neweil,
1957, L inaxima Feider, 1955 (described by Feider
1958a), J. Rarghitensis Feider; 1958¢, [ ventripilosa
Feider, 1958¢, J errans (described by Robuux 1970k
Diplothrombium manoense and D, cascadense of
Newell (1957), D moldavicum Yejder, 1959a, D.
newelli Robaux, 1977; Centrotrombiditum trom &
distany: of Newell (1957), € romaniense of
Vetcammen-Grandjcan & Feider, 1973, C
dichotomocoxala Yercammen-Grandjean &
Cochrane, 1974,

“Tetrathrombiinac subfam. Tiov.

Definltion (larvae): Anterior pair of sensilla in
anterion 1hird of prodorsal seutum, posterior paiy
in posterior (hird, Sensillz well-developed, sensillary
setae filiforme Eves 2 + 2. Sternalae absent. Coxae
separated. Urstigma atwached 1o anterior border of
coxa 11, Leg segmental formula 7, 7, 7. Coxul setal
formula 2, 1, 1. Pedotarsal elaws 3, 3, 3 (lateral claws
may be reduced). Galegla, anterior hypostomala
and posterior hypostomala present. Palpal tibial
claw billd.

Type genus Telrathrombium Feider, 1955,

Remuorks: Tetrathrombiaen is known from 1wo
spectes, 70 zachvaikini Feider, 1953b (type species)
and T. macronychus Yeider & Suciu, 1956, from
turope. L. zuchvatkini was obtained as gctoparasitic
tpon a plecopteran, und T macronychus from
lipulid Diptera. The adults of the penus are
unknown.

Lasseniinae Newell

Lassemiinae Newell 1957, p. 447 Vercammen-
CGirandjean 1973, p, 11,

Lassenidae (si¢) Yercammen-Grandican
p. 236,

1972,

Definttion (larvae): Anterior scutal sensillary setie
biorne on @ small sclenie which may be scparate
from main body of <cujum, Byes 2 + 2. Sternal
sciaé nhsent, Anul <clerites prexent, sefifernus.
Lassenus ot “Lassenia oraan” present (a small pore
tn o small separate selenic anterior o coxa ).
Te segmenlal formula 6, 6, 6, Coxal selal lannula

2,1, 20r2, 2, 3-4, Coxalae setitlase, Unmaodificd,
VsGel, il present, VSTHL present, VsTill absent,
Pedowarsel claws 3, 3, 3, Galeala, anleriom
hypostomala and posierior hypostomala present
Palpal ciblal claw -unidentate 01 bidentate.
Supracoxalae present.

Type genus Lassenia Newell, 1957

Remarks: At present  Lassendinage should. be
testricted 1o one genus, Lassemiu, known us larvae,
deutonyrmphs and adulis. Two species are known
5 larvie, both from North America. In neither case
was there experimental coprelation between larvac
anil oclopod stages, and correlation was based
purely on strong presumptive field evidence (Newell
1957). The larvac arc parasitic on Diptera living in
subaquatic environments.

Vercammen-Grandjean (1973) included in the
“Lussenidae” Lassenie, Palydiscia Methlagl (known
only as larva), and Crossethrombium Womersley,
1939 (known only as adull). The status of the last-
named {(which has 2+ 2 eyes, contrary 1o
Womersley's description} will be considered in
arother paper, Polvdiscia was made the type genus
of Polydiscinae (sic) Vercammen-Grandjean by its
author {1972k this subfamitial starus will be retained
here {see below),

Polydisciinge Vercammen-Grandjean
Polydiscinae (sic) Vercammen-Grandjean 1972, p, 214,

Defluition (lurvue): Dorsal propodasomal seulum
well dewloped, with 1wo pairs of irichobothrial
setae and four naon-sensillary setae. Anterior pair
of zensillaly selae originate anterior 1o Al selae,
behind slight convexity of anterior border of
seutum; ho defined nasus preseiil; seotum imas kedly
waisted. Eyes 2 1+ 2, Sternal selae [acking, Anal
sclerites  present, setifecous. Coxa §oand 11
contiguous. an cach side, with urstigpma between
them. Leg segmental formula 7, 7, 7. {lasal setat
formula 2, 1, 2; coxalas setulose, vnmodified,
Pedotarsal claws 3, 3, 3; crapodiun thin, falcifosm,
neolatera! claws divided, Dorsal eupathidals

companala present 1o tarsus L and 11, Palpal tibial
claw greaily modified, reduced 10 seta without hook
structure, Galeala present, anterior hypostomala
present,  posterlor  hypostomala  absent.
Gnathosomal supracoxalac present.

Type genus Polydiscia Methlagl, 1928

Rernarks: Known only for the species 12 squurnale
Methlagl, 1928,

Vercammen-Grandjean (1972) pave a careful
redescription of Pohdiséia squamala Methlagl, prd
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by

Fawit 2. Pedal sonhalor formule for three species of larval johmstonionid and one hydryphaniid farval, mites.

Lussenia. Pulydiscia Fiersigia Charadracarus

lassenit Synornaiat limophikd! telitescens?
Lex I T il I il i I iL i 1 i1 1
Fe 10 10 in [} 7 & i 7 6 & 8 [
Ge B B 8 4 4 4 4 3 4 s 4 q
Ti 16 17 15 9 9 9 Q 9 9 s 5 3
Ta 50 43 40 kil 21 20 18 17 17 pd 17 13
Sub-totals 84 78 73 40 41 3 EH 7 36 38 R 32
Totals 235 120 m 104

IFrom Vercammen-Grandjean (1972), re-arranged.
{Derived from the illustiations of Newell. (1960).

foimded Polydisciinac on the sole senus Polydisciu
o the grounds of:

(1Y limited size of palpotibial claw

(2) presence of subterminala (= dorsal gupathjdala)
and parasubterminala {= companala fo dorsal
eupathidala) on tarsus 11

(3) "abulation of leg sctae is very much like that
of certain water mites . . " and commented “Those
characters seem to imply a high ancestry {o this
genus, as does the peculiar shape and
ornamentation of the scutum, which interestingly
links the Lasseninae (sic) 10 the Hydryphantidae”
{Vercammen-Grandjean 1972, p, 236).

It 1973 he listed (without discussion) Polyvdiscia
in the Lasseniinae {possibly due 10 a publication
defay), ,

However, the grounds advanced by Vercammens
Grandytan [or the scparation of the Polydisciinae
anreworthy-of discussion, #s they are rélevant w
subfamilial  classification  within  the
Johnstonianidae. Criterlon (1) is true, but by itself
does not appear to be a justification for subfamilial
status, Crilerion. (2) also applies in eg Jussedio
fasseni Newell (see. Newell 1957) and L. scwteliaia
Newell {see Newell 1957).

Criterion (3) is of more interest, and is an
expression of ai increasing tendency among
specialists ol the prostigmatic mites to use the
numbers ol normal setae (scobalae) on the leg
sepments in higher classifications. These numbers
ey be expressed in a “pedal scobatar formula”,
as his been done eg. by Vercammen-Grandjcan
{1972), Robaux (1977). This formuly, tor four
species of trombidiform mites, is shown in Tahle 2,

From Table 2 it can be seen that thereis a decrease
in pilosity through the four genera Lassenio,
Polydiscia, Piersigie and  Charadracarus, It
reduction of the number of lég scobalae is
considered to be derived then Lassenia is the most
pomitive of the four gedera listed, and
Charadracerus the most derived, These remarks
apply only to absolute puinbers of scobalae. In the
cawe of the gznua. however, Polydiscia has fewer
setae than Cheradmcarus, ac least for genn |,

On the other hand, il one considers the numbers
of idiosomal scobalae, of the larvae, the relationship
is reversed between Lassenia and Charadrucanss.
Thus Charadracarus larvac have a large number of
setae in the intercoxal arca betweenr coxac 11 and
I, while Lassenia larvae have none,

It would appear, therefore, that any conclusions
abour the phylogeny of the various johnstonianid
subfamilics at lcast, based on the degree of pilosity
of the larvie, should be treated with caution. Other
characters must be introduced info sisch an analysis,

Pteridopodinae subfam. nov.

Pleridopiidae Ueider, 1979, np. 420, 321 (wom. wud.,
pioposed withowt definltion ot key).

Definition  flarvae): Prodorsal scutum  well.
developed, with anterior pasus and ¢ight setae: twe
pairs of well-developed scnsilla, anterior pair
originating behind level of AL scutalac, Scrsiflary
setae setulose, not expanded, may he plumose. Eves
2 1 2. Sterpal setacc two, hetween coxae 11, Anal
sclerites present. Lussenus present, Coxae 1 and 11
contiguous or nearly so on cach side, urstighma well
developed. leg segmental formula 7, 7, 7. Coxal
setal Formula 2, 3, 15 coxalae normal, sctulose.
VsGel, 1, VEFil present; VeTill absent. Tarsal claws
3, 3, 3; neclateral claws with distal wiclening, Tarsus
11 clongated, carrying dorsally a row of plumaose
sélaey similar sciae on tibla H1. Cheliceral blades
with many fine tfeeth and tubercles. Palpal
trochanter not fenesirated; palpal tibial claw
strongly bifid. Supracosalac present.
Type genus. Pleridopus Newell & Vercammen-
Grandjean, 1964

Remarks; The Pleridopodinge dat present contalns
only the genus Preridopus, known for two species
of larvae (adulis arc not known) from Alrica: 2
auditor Newell & Vercammen-Grandjean, 1964
(type species) and P pseudhennemania Newell &
Vercammen-Grandjean, 1964.

Ralphaudyninae subfam, poy,

Definirian  flarvae): Prodorsal scutum  well-
developed, with broad nasvs; eight setae;, (ogur
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sensory. Anlenor pair of sensilla anterior 1o leve!
ol Al- sculalae, smaller than posterior patc
Scusiltary setae yol enlarged. Eyes. 2 1. 2, Sieenal
sztae twa, between coxae L Anal sclerites present,
setiferous Coxae )'and H contiguous on each side,
with Ihe Wrstigma set laeralty between them, Leg
scgmental formula 7, 7. 7. Coxal setal Fornmula 2,
1, It all coxulue modifted, wbercular, with
suhterminal bristle jir only kaown species. Tarsus
(11 only moderately ¢longated, dozs not carry a row
ol plumose setae along dorsum. Tarsal claws 3, 3,
3; all claws widened, but undivided. Galeala,
antenior and posterior hypostomalae present. 1%alpal
tibil claw bifid. Supracoxalae present

Type genus Ralphaudyng Vercamtnen-Grandjean e1
al, 1574,

Remarks: The Ralphaudyninae contains only the
renus Rudphoudyna, known only for its 1ype species.

Ralphaudyna Vercammen-Grandjean er al, 1974
Definition: With the characters. of the sublamily,

Ralphavdynd umemiénsis Vercammen-Grandjean
ol al,, 1974

Remarks: Through the kindacss of Mr W. C.
Weibourn, Acarology baboralory, State Universily
of Qhio, | have examined three specimens which
conform to 1his specics. Collection derails are as
follaws:

Japan, Shikoku, Ishizuchi National Park, Omogo
Uly (sic)y 700 m, 1825801980, ex Tachyclnes
erhustus [Auder; Rhaphidophoridae, Gryllacri-
doiden] S. & 1. Reck, codes WCW 81406-9, -2, -9;
tocal identfications. (RVS) ACB727A,BC.

Significant morphological Teatures have heen
discussed on . 26, leading (o the above rananomic
placement.

Metrig data. of scutum ond legs of these three
species are provided - lable 3.

The dorsal scutum 33 shown in TFig, 4C, The
anterior sensilla have. the typical “half-lidded"
appuacance ol [rombidiod scutal sensills, The
<ternalae are between caxae 11, long-conical with
foint adpressed setules, 60 i long. The palpal ribial
claws are well-cleft: the tines are sepurated, and in
the (irrert origntition can be seen to be angled
aboul half-way aloig 1hele lehgth (Fig. dA, B).

Keaurks on biology: The linding of larvac of this
species . as ectoparasites on i gryvllacridoid (cuve
cricket) is of considerable interest, Many of the
larvae of the Johpstonianidae have been taken as
cetaparasiles upon waler associated insects, g
upon tipulids, or even upon the aquatic pupac of
waiee beetles ol an unmamed fumily (Newell 1957).

There is 4 superficial tesemblance hetween
Ralphavdyna larvac and Chygeria. wma the bighly
mudiffvd coxalac of at least some specles of
Chyzerig larvae (see Southeott 1982).

Charadracarinie Newell

Charadracarinac Mewell 1960, p. 157 VYercammen
Cirandjear 1973, p ti.

Definition (larvae); Amenior propodosomal-dorsal
scutum well-developed, with a shatp nasus and
shight-evidence ol a-crista; wirh eight setde; twi pairs
ot sensillary setae, two pairs non-sensillary. Ahteriorn
pair of sensillary setac lintke different from sculalae,
without a well-developed typical alveolar pit
Posterior sensillary setae with expanded niddle
parc, arising from approximalely normul
trichabothrial pits. Oculay sclerites and eyes absent,
Sternsll setac numerous on venter of idiosoma in
area belween coxae 1Y and 1, Anal sclerites absent,
Coxae [ and I contiguous on cach side. Usstigma
well-developed, in chitinuus extension on lateral side
ot coxa I. Lep segmental formuly 7, 7, 6. Coxalac
2, 1L 2y coxalae nosymal, tapering, selofosc
Padotarsal claws 2, 2; 2, Galeala presesrt, anterior
hypustomala absent, posterior-hypostomala present.
Anterior wall of palpal trochanter not feriesuratedl
Terminal setie of pilpal tursus not cupathidiform.
Supracoxnlae absent,

Type genus Churadrucarus Newell, (960,

Remarks: Charadracacinse includes only the genus
Charadracarus, with two speciss in North America,
C. hurdi Newell, 1960 and €. delitescers Newdl,
1960, und two. European species, € grandfeeni
{André, 1930) and C aelleni (Cooreman, 1954). The
larva is known only for € delitescens; correlatinn
between the larva and adult for this species uppears
to have beer based on strong evidence of
association in the field, together with the
morphological similarities of the adules and larva,
without cvidence of exprerimental rearing. There is
no present evidenge o dispule the proposed
correlation; the larva is clearly a member of the
Johnstonianidac oh other srounds.
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Yig. 4. Ralphkaudyvne emamiensis Vercammen-Grandean et al., 1974, larva, specimen ACB727A, 1o standard notation.
A Guathosotna, dorsal. B Gnathosoma, ventral, C Dorsal scitum. 1 Part of coxa 111 and the two sternalac, (All

10 scale shown.)
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